Kinetic evidence for cytoplasmic calcium as an inhibitory messenger in parathyroid hormone release.
A sudden change of extracellular Ca2+ from 0.5 to 3.0 mM resulted in a transient rise of the cytoplasmic Ca2+ concentration (Ca2+i) followed by a sustained increase in parathyroid cells loaded with the Ca2+-indicator fura-2. The initial transient could be eliminated by increasing the Ca2+ buffering capacity of the cytoplasm. Under such conditions the rise of Ca2+i exhibited kinetics reminiscent of those for 45Ca uptake and cell depolarization. Addition of 0.5 mM Mn2+ mimicked the effect of raising the extracellular Ca2+ concentration, since there was an initial Ca2+i transient followed by a slower entry of Mn2+ into the cells. This reaction pattern was different from that of pancreatic alpha 2-cells in which there was no substantial influx of Mn2+ before depolarization with arginine. When measuring the kinetics of parathyroid hormone (PTH) release it was apparent that Ca2+ inhibition of secretion followed Ca2+i and thus became substantially delayed after eliminating the initial transient. The results support the concept of a depolarizing Ca2+ permeability in the parathyroid cell membrane which can be activated by external Ca2+, and indicate that Ca2+i is an inhibitory messenger of importance for the physiological regulation of PTH release.